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E. Means for solving the Problem 

To solve the problem, the present invention provides 
a tracking control circuit in which a laser beam LB 
comprising a zero-order beam and ±f irst -order beams emitted 

10 from a fixed optical unit 5 having a laser source 11 is 
irradiated on an optical disc 1 through a movable optical 
unit 15 having an objective lens 6, and the reflected beam 
LiBrj comprising the zero-order beam and ifirst-order beams 
is received for tracking control by means of differential 

15 push-pull method, wherein the tracking control circuit has 
a tracking error operation circuit 21 that functions so that 
the push-pull detection outputs PP1 , PP21, and PP22 of the 
zero-order beam and ±f irst-order beams obtained by means of 
differential push-pull method are divided by total beam 

20 quantities TL 2 , TL 3 , and TL 4 of the reflected beams LB 3 of 
the zero-order beam and ifirst-order beams for 
normalization to thereby calculate a tracking error signal 
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F . Operation 



The differential push-pull detection outputs pfi, 



PP21, and PP22 of the zero-order beam and tfirst-order beams 
are divided by the total beam quantities TL^ , TL 3 , and TL 4 
5 'of the zero-order beam and ifirst-order beams for 

normalization, and as the result the tracking error signal 
S TE10 can be detected stably. 

10 The light reception outputs S A , S B , s c , S D , S R , S F , S G , 

and S H obtained from the light receiving elements 2A, 2B, 
2C, 2D, 3E, 3F ( 4G, and 4H of the f our-divided photo-detector 
2 and two two-divided photo-detectors 3 and 4 are supplied 
to the tracking error arithmetic circuit 21, and the 

15 tracking error arithmetic circuit 21 carries out arithmetic 
according to the equation described herein under to 
calculate a tracking error signal S TI , ln using the light 
reception outputs S A to S„. 



( < S * + S D ) 



S IE10 H 




(4 ) 



In detail, in the 
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tracking error arithmetic circuit 21, with attention to the 
fact than the first push-pull output PP1 obtained from the 
four-divided photo-detector 2 described hereinabove in 
relation to the equation (2) and the second and third 
5 push-pull outputs PP21 and PP22 obtained from the two 

two-divided photo-detectors 3 and 4 described hereinabove 
in relation to the equation (3) are approximately 
proportional to the total light quantities TL 2 , TL3 , and TL 4 
of the respective photo - detectors 2, 3, and 4 that are 
30 represented by the following equations <5), (6>, and (7), 
the push-pull outputs PP1, PP21, and PP22 obtained from the 
photo-detectors 2, 3, and 4 respectively are divided by the 
total light quantities TL*, TL :i , and TL< that are represented 
by the equations (5), (6), and (7) respectively for 
15 normalization . 

TL a -S A *S p *S w + s v ... (5) 
TL:*»S R +S F ... (6) 
TL4-S 0 +S U ~ (7) 

As described hereinabove, the tracking error 
20 arithmetic circuit 21 removes the deviation effectively by 
means of the circuit even if the laser beam LB 0 comprising 
the zero-order beam and the optical axis 6L of the objective 
lens 6 are disposed with deviation, and thus it is possible 
to detect the tracking error signal S TB10 always stably. 
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According to the above-mentioned structure, the 
respective differential push-pull outputs ppi, PP21, PP22 
of the zero-order beam and ifirst-order beams are divided 
by the total light quantities TL 2 , TL 3 , and TL 4 of the 
5 zero-order beam and ±f irs t-order beams respectively for 
normalization, and as the result it is possible to calculate 
the tracking error signal S TK10 stably. Accordingly, this 
realizes the tracking control circuit that is capable of 
controlling the high-speed access optical head having the 
30 movable objective lens 6 that is only the movable component 
of the head. 

p iz, in^ Pi3,jl 7 

H. Effect of the Invention 

15 According to the above-mentioned invention, 

respective differential push-pull detection outputs of the 
zero-order beam and ±f irst-order beams obtained by means of 
differential push-pull method is divided by the total light 
quantities of the zero-order beam and ±f irst-order beams for 

20 normalization to thereby realize the tracking control 
circuit that is capable of detecting the tracking error 
signal always stably . 

As a result, this realizes the optical disc drive that 
is capable of controlling the tracking of the high-speed 
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access optical head having the movable objective lens that 
is only the movable component of the head. 

2^166/1996 

M^antr f or Solving the TTT5^1renfl*-7nrT5p-t ical pickup apparajfetis 
of \he invention described in claim X comprises a i^eam 
splitting irradiation means that splits the liatft emitted 
from a light source into at least a pair of/beams and 
10 irradiates tWepair of split beams on an optical information 
recording mediurlKwith a space of odd vr^umber multiple of 
approximately a halfv track pitch, alight receiving element 
having a light receiving face divided into at least two parts 
for receiving the pair ofNaeapfe respectively that are split 
15 by means of the beam spliy^iWadiation means and reflected 
on the medium, and a foc/s error^signal generation means for 
generating a focus .error signal f^om addition of output 
values of the licjftt receiving element\orresponding to the 
pair of beams, 

[0010] An optical pickup apparatus of the iW*ntion 
describe/ in claim 2 comprises a beam splitting irradiation 
means /hat splits the light emitted from a light sourcVinto 
at /east a pair of beams and irradiates the pair of spliN 
^a«*sr-TJ?r~an optical"* information recording medium with 3 
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